1 - 3 Absorption of large volumes of irrigating fluid may lead to hyponatraemia, haemolysis, pulmonary and cerebral oedema. Haemolysis has since proved to be less of a problem since near isotonic fluids have been used for irrigation.
We would like to report a case of water intoxication following 30 minutes of bladder irrigation with 1.5070 glycine solution during a prostate resection that was being performed under spinal anaesthesia.
CASE HISTORY A 75-year-old man with a history of prostatism was admitted in acute urinary retention. He had a medical history of chronic obstructive airways disease and three previous myocardial infarctions, the last being five years prior to admission. On examination he was in mild congestive cardiac failure and an electrocardiogram showed an old inferior infarct, antero-lateral ST changes and wellcontrolled atrial fibrillation. His only relevant medication was digoxin 0.25 mg daily. His preoperative haemoglobin, haematocrit and serum urea and electrolyte concentrations are shown in Table 1 .
Five days after admission he received an uneventful general anaesthetic for a cystoscopy and was scheduled for an open prostatectomy for benign prostatic hypertrophy.
On the day of the operation he arrived in the anaesthetic room and was found to be in atrial fibrillation at the rate of 160 beats/min. This resolved spontaneously after a few minutes. However, the operation was postponed and he was re-scheduled for a limited transurethral resection under spinal anaesthesia a few days later. On his next visit to theatre following a premedication of pethidine 50 mg and atropine 0.4 mg, Hartmann's solution 500 ml was infused and a spinal injection of heavy cinchocaine 1.5 ml (5 mg/ml) was administered with the patient in the sitting position.
The patient was settled on the operating table in the lithotomy position, diazepam 3 mg was given intravenously and oxygen administered by a face mask. At this time he was stable and the resection was commenced. Thirty minutes later (55 minutes after the spinal) his pulse rate dropped to 38 beats/minute. The blood pressure became unrecordable and he became confused and cyanosed. The bradycardia and hypotension failed to respond to atropine (two doses of 600 JAg), ephedrine 15 mg and metaraminol 1.0 mg, all given intravenously over a period of about three to four minutes. An isoprenaline infusion (200 JAg in 100 ml) was commenced and within one to two minutes his pulse rate increased to 110 beats/minute, the systolic blood pressure rose to 100 mmHg and the patient became less cyanosed and more lucid.
Shortly following the increase in blood pressure there was profuse bleeding and over the next 45 minutes the patient received 300 ml of plasma protein fraction and 600 ml of blood. At the time of the hypotensive episode, water intoxication was suspected and blood was taken for electrolyte, haemotocrit, clotting screen and blood glycine estimations. The serum sodium of this sample was 109 mmolllitre, the potassium 4.1 mmolllitre and the osmolarity 270 mosmolllitre (Table I ). The haematocrit was 38070 and although free haemoglobin and lactate dehydrogenase levels were not done, there was no macroscopic evidence of haemolysis and the clotting screen was normal. Forty milligrams of frusemide was given intravenously and the isoprenaline continued with the patient's condition remaining stable.
The bleeding slowed down and the operation was completed. The patient, who at this stage was fully conscious and orientated, was sent to the recovery ward. Over the next four hours his observations remained stable, the isoprenaline infusion was withdrawn and he was sent back to the ward. Serum electrolyte, osmolarity and haematocrit estimations performed on blood taken in the recovery ward and later in the day are shown in Table 1 . The blood glycine level at the time of the hypotensive episode was over 20 times the normal value (Table I) .
During the next 24 hours he had a substantial diuresis and passed 1500 ml of urine in excess of his fluid intake. After an uneventful recovery he was discharged on the eighth postoperative day. DISCUSSION Transurethral surgery that leads to opening of the prostatic venous sinuses may lead to the absorption of irrigating fluid. Several factors influence the amount of fluid absorbed: these include the size of the venous sinuses opened, the duration of resection and the hydrostatic pressure of the irrigation fluid. Taylor et al. 2 stress the importance of keeping the hydrostatic pressure of the irrigating fluid below that of the pressure in the venous sinuses and suggest a maximum hydrostatic pressure of 70 mm H 2 o. In another study Medsen and Naber 4 found that the amount of irrigating fluid absorbed could be halved by reducing the hydrostatic pressure from 70 mm to 60 mm H 2 o without impairment of the surgeon's vision.
Although reduction in operating time has been suggested as reducing the volume absorbed, a case has been reported 5 where intoxication occurred after 15 minutes of surgery and in our case, intoxication took place after 30 minutes.
The volume of fluid absorbed during routine transurethral resections has been studied using radioactive irrigation fluid. 2.69 The average volume absorbed seems to vary enormously between 237 ml 9 to 996 ml 6 with Griffin et al. 8 reporting a case where nearly four litres were absorbed. Several irrigating fluids have been tried in the past in a search for the ideal solution which would be optically satisfactory, isomolar, weakly ionisable to prevent dispersion of the current, non-toxic and cheap. Glucose and urea were compared by Ebert 10 in his series and although not one haemolytic reaction was recorded with glucose in a 5.4070 solution, it had the undesirable properties of impairing the surgeon's vision and making the instruments difficult to handle. Urea was found to be satisfactory in a 1.8070 solution, although one haemolytic reaction occurred when it was used in a 0.9070 solution.
Glycine was first introduced as an irrigating fluid by Nesbit 11 who was impressed by the lack of haemolytic reactions. Glycine is broken down by oxidative deamination by the liver and kidneys. Two of the breakdown products are ammonia and oxalate and because of hyperoxaluria postoperatively, Fitzpatrick et al. 12 stress the importance of maintaining a high urinary output.
It has been postulated 13 that ammonia toxicity could be the reason for delayed recovery in cases of overhydration where glycine is involved. This was based on a case of delayed recovery where the ammonia level post operatively was 500 micromols/litre (normal 11-35 micromols/litre) following absorption of glycine irrigating fluid. In a previously unpublished case the postoperative ammonia level was 554 micromols/litre without any evidence of delayed recovery.
In the case we report the glycine level was 7,070 micromols/litre which is over 20 times the normal limit, one would assume that the ammonia level (although not measured) would also be very high, and yet apart from a brief period of confusion associated with the hypotensive period, there were no other signs of central nervous depression.
The three well-described signs 2 of water intoxication are bradycardia, a rise in systolic and diastolic pressure with an increase in pulse pressure and cerebral agitation and depression. The hyponatraemia leads to typical ECG changes which include a widened QRS complex and T wave inversion and because of these we would recommend that ECG monitoring be routine in all cases of transurethral resection of the prostate. The cerebral depression, as discussed above, may be due to ammonia levels but was previously thought to be due to cerebral oedema as a result of hyponatraemia.
Visual disturbances ranging from blurred vision 14 to transient blindness 15 have been reported. These changes which resolve with correction of the hyponatraemia are thought to be due to cerebral oedema and not an increase in intra-occular pressure. 14 Hypothermia,16 weight gain 17 and a postoperative diuresis way in excess of the fluid intake 18 are other indications of absorption of irrigating fluid.
Our patient became bradycardic, hypotensive, cyanosed, confused and passed an excessive amount of urine postoperatively without any evidence of prolonged cerebral depression. The classical hypertensive phase may have occurred but rapidly progressed into the low output state of left ventricular failure.
Hypertonic saline (5070 solution 100 ml) in conjunction with an osmotic diuretic has been recommended 16 in cases of overhydration, especially if severe central nervous depression and fitting are present. However, because of the poor cardiovascular status of our patient, this was thought inappropriate, and frusemide was given which resulted in an adequate diuresis.
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Key Words: ANALGESIA: obstetrics, epidural, complications Unrecognised accidental placement of an epidural catheter into the subarachnoid space is a potentially serious complication because a subsequent incremental dose may cause an unexpected and rapid onset of high spinal blockade requiring urgent resuscitation. The following case report describes an obstetric patient who received two incremental doses via an epidural catheter which was later proven radiologically to have been in the subarachnoid space. The unremarkable response of the patient to a weak bupivacaine/pethidine mixture during labour is compared with that which occurred following 2070 lignocaine prior to caesarean section.
CASE REPORT
A 28-year-old mother requested an epidural block for pain relief during labour. An 18 SWG winged Crawford epidural needle was inserted in the midline at the L 1-2 interspace and advanced using the intermittent 'loss of resistance to air' method to locate the epidural space. Bone was contacted at the first attempt and, after withdrawal of the needle, inspection showed it had become blocked. The needle was cleared and reinserted at the same interspace. The epidural space was located with ease at this second attempt and no fluid could be aspirated. A 10 ml solution containing 0.125070 bupivacaine and 0.25070 pethidine was injected slowly via the needle. An 18 SWG epidural (Portex) catheter was then inserted without difficulty. Again, no fluid could be aspirated from the catheter.
The initial dose produced satisfactory analgesia within about ten minutes and with minimal motor loss or fall in blood pressure. Nevertheless, a note was made on the record chart that the needle became blocked during the first attempt and that a possible unrecognised dural puncture could have occurred. Accordingly, the midwife was instructed to inform the anaesthetist when further analgesia was required. This happened about an hour afterwards but it was not possible to personally attend the patient at this time due to another service commitment. The experienced midwife was instructed therefore to cautiously give a further dose of the same mixture, which had been used previously, to a maximum of 10 m!.
